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Preliminary Results

The Interstellar Boundary Explorer (IBEX), a NASAfunded satellite orbiting Earth, measures hydrogen
energetic neutral atom (ENA) fluxes created from
particle interactions at the heliospheric boundary.

3D all-sky maps of ENA fluxes at various energies
obtained from the code can be directly compared to
the maps from IBEX data. Results show good
agreement with other 3D models:

I developed a numerical code that calculates ENA
fluxes at various energies to compare to IBEX data.
The code inputs 3D solar wind (SW) and local
interstellar medium (LISM) simulation data,
implements weighted interpolation, adaptive RK 4/5
approximation, and MPI.
The code creates ENAs1,
integrates along Earthbound trajectories2,
and computes reionization losses3.

1. High flux at low energy
More heliosheath
protons at low energy
2. High flux at nose
High density of
LISM neutrals in the
direction of flow
3. High flux at back-tail
Large volume for
ENAs to be created
4. High-energy flux at tail
Fast SW at poles
creates high energy
ENAs in tail
IBEX data shows “ribbon” of dominating ENA flux.
Current models do not show “ribbon,” although
theories on its creation exist.

Impact on Space Exploration
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The advancement of space exploration is an
(1) GENA
essential part of the AAS, and understanding the
SW/LISM interactions helps us understand
(3) FENA ⇒ GENA × (1 − LP − LC − LE )
conditions necessary for safe space travel.
Learning about the structure of the heliosphere can
Impact on Scientific Community
help us understand its role in preventing harmful
The space physics community are interested in cosmic rays from reaching Earth.
studying the interactions between the SW and the
The fraction of cosmic
LISM, and the governing physical processes can be
rays
reaching
Earth
are
deduced by comparing simulations to actual IBEX
greatly
diminished
by
data. My numerical code is useful for fast, yet
interactions between the
accurate computations of ENA fluxes. It is flexible
SW and the LISM.
compared to other simulations due to adaptive
integration, wide energy-range of cross-section σ,
and MPI implementation. Most known physical There are also indications that cosmic rays play a
processes in ENA creation, transport, and loss are role in Earth’s global climate, particularly in
contributing to cloud formation.
implemented in this code.
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